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Conpari ng Conputed TOA to NEW “VI RS200+” ADMs

TRVMMw de run 1 May 98 using Loeb’s ADM nodul e

Exercises to Tighten Tuning

Single orbits for 1 May 98 using old “VIRS12” ADMs

Subset Run Conpared with Surface Data [David A Rutan presents]

Subset to validation regions

Ful | nonths of My, July, August 98 wth old “VIRS12" ADMs

“CAVE’ ground data at www cave. | arc. nasa. gov/ cave/



I nput

T(z), H2((2z) ECMAF
B(2) SBUV- H RS (SMOBA — Yang and M| er)
Cl ouds VIRS (M nnis doud WG

Area, height, optical depth
Particle size and phase
Esti mate of geonetrical thickness

Aerosol optical VIRS (Stowe) for sone clear ocean
t hi ckness (AOT) 6-hourly Col lins-Rasch assim |l ation (AVHRR+NCEP+nodel )
OPAC- GADS optical properties guided by assim/lation
Fi xed estimates of scal e heights



| nput: details on aerosols

Col I'i ns-Rasch assim | ation CERES aerosol type scal e hei ght
dust (0.01-1.0 um dust (0.5 um Tegen-Lacis 2 km
dust (1-10 um dust (2.0 um Tegen-Lacis 1 km
dust (10-20 um dust (2.0 um Tegen-Lacis 1 km
dust (20-50 um dust (2.0 um Tegen-Lacis 1 km
hydr ophi li ¢ bl ack carbon soot ( OPAC) 5 km*
hydr ophobi ¢ bl ack carbon soot ( OPAC) 5 km*
hydr ophi I i ¢ organi c carbon sol ubl e organic (OPAC) 5 km*
hydr ophobi ¢ organi c carbon insoluble organic (OPAC) 5 km*
sul fate sul fate (OPAC 5 km *
sea salt sea salt (OPAQ 0.5 km
* sorry,
we goof ed

VI RS aerosol optical depth is apportioned with assim/lation
as per Collins-Rasch)

(fractionate to dust,

sul fate, etc.,




Radi ati ve Transfer Conputation

Basi ¢ code

LW changes

SW changes

Ccean optics

Aer osol optics

Fu- Li ou (1993)

LW scattering included

Cx2, H20 CH4, N2O, 3
Hexagonal ice crystals
2-stream SW

2/ 4 stream LW (Fu et al., 1998)
---- LWcut off at 2200 cm1

Radi ance out put for LW broadband and w ndow
8-12 um wi ndow (Kratz and Rose)

CKD 2.1 (d ough) LWcontinuum

---- Dated, but is CKD 2.4 better?

CFCs

Overl ap of Rayleigh, G for 0.2-0.7 um
Absorption by CO2, @2, visible HO

Estimate effect of SW> 4 um

Gamma di stribution water clouds (Hu-Stammes)

Hu- Cox- Munk (wi nd, SZA, foam
---- Soon Z. Jin with SeaWFS chl orophyl | .

d’ Al nei da et al
Tegen and Lacis m neral dust
OPAC- GADS ( Hess, Koepke)



Radiance [mW/{(m=em! sr)]

Case 1 - Case 2 Upwelling Radiance at 102.0 km
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Constrai nment — tuni ng to approach CERES observati ons
A priori uncertainty (“sigma”) for each adjustabl e paraneter

CERES TOA Si gma M ni mum Adj ust abl e paraneter
all footprintg
5.0 % 2.0 Wn 2 reflected SWTI ux
2.0 % 2.0 Wn 2 br oadband LW fI ux
1.0 % 1.0 Wn2 w ndow WN f | ux
1.0 % 0.3 Wn2 sr-1 broadband LWradi ance
1.0 % 0.3 Wn?2 sr-1 filtered wi ndow radi ance
Cl oudy Si gma Adj ust abl e paraneter
footprints
0. 15 | n(t au) t au=opti cal depth
2.0 cloud top tenperature
0. 05 total cloud fraction in footprint
0. 025 fraction swap of 2 types in footprint
(i.e., increase Cu and decrease C)
C ear Ccean Land Adj ust abl e paraneter
footprints
1.0 K 4.0 K surface skin tenperature
0. 15 0.10 | n( PW PW surface to 500 hPa
0. 15 0.10 | n( UTH) upper tropos. hum dity
0. 002 0. 015 surface al bedo
0. 50 0.10 | n(tau) aerosol optical depth

~




Qut put ( SARB)

Al footprints

d oudy

Cl ear

Constrai ned fluxes for SW LW W

@ surface, 500- 200-70 hPa, TOA
Untuned clear SW LW WN fl uxes @surface, TOA
Untuned pristeen SW LW WN fluxes @surface, TOA

Adj usted cloud area, height, and | WP/ LWP

Adj usted surface al bedo, aerosol ACT,
skin tenperature, PW and UTH



Conparing Untuned Conputed TOA to NEW “VI RS200+” ADMs

Ref | ected SW (\Wn 2)

TRVMMwi de run 1 May 98 using Loeb’s ADM nodul e

Fu-Li ou code is not constrail ned

9

ad ADM
Cl ear ocean SW (ol d) N=14205
nmean std dev
ad ADM 71. 4 13.3
Fu- Li ou 79.9 14.5
X-y -8.5 9.9
rns 13.1
Al sky SW (ol d) N=14
nmean std dev
add ADM 176. 4 143. 3
Fu- Li ou 182.5 129. 2
X-y -6.1 33. 4
rns 33.9

3731

Cl ear ocean SW (new) N=142059
nmean std dev
New ADM 76.5 12.0
Fu- Li ou 79.9 14.5
X-Yy -3.4 9.2
rns 9.8
B All sky SW (new) N=143
nmean std dev
New ADM 179. 2 133. 7
Fu- Li ou 182.5 129. 3
X-Yy -3.3 26.0
rns 26. 2

New ADM

7327



May 01 1998 Clear Ocean OLD ADM
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1gLEAR OCEAN: OLD BW Adm & SARB CRS
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CLEAR OCEAN: OLD 5W Adm & 2ARB CRS
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CLEAR OCEAN: New SW Adm & 3ARB CR3
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ALL SEY: OLD 8W Adm & SARB CRES
T T T T T T T T T

ALL BEY: New SW Adm & SARB CES
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ICE Cloud: OLD SW Adrm 8 SARB CRS
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ICECIoud: NEW SW Adm & SARE CRS
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Exercises to Tighten Tuning
Single orbits for 1 May 98 usiamigd “VIRS12” ADMs
Earlier tuning stressed radiance for LW WN and flux for SW
Ener gy bal ance enphasi zes broadband SWand LW fl ux
Play with sigmas (uncertainties) of CERES TOA paraneters
FUDGE Cases 1-2-3 below using OLR = OLR + exp[ (x-175)*0.007 ]
to account for LWemssion > 2200 cm 1
and to estimate Kratz's CKD 2.4
Present test junks WN flux and LWradi ance but retains tuning
of wndow filtered radiance to uncork humdity inpacts
of lower (PW and upper (UTH) troposphere.

Sophi sticated tests (i.e., variable sigmas for clouds) later...

Si gmas bel ow shown only in %

SWflux LWflux WN flux LWrad. Flt. WN rad.

Control 5.0 2.0 1.0 1.0 1.0
Case 1 5.0 2.0 100. 100. 1.0
Case 2 3.5 1.5 100. 100. 1.0
Case 3 2.0 1.0 100. 100. 1.0
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What happens when we tighten tuning?

S gTab-T1 SWsigma 5% (~5wnk)

| O DESCR PTI ON
4 AL U BSH ABTA
5AL TUGSH ABTA
9 AL Ul BSH SWTQAA
10 AL TUGBSH SWTA < --
14 AL U GBS H LWTQA
15 AL TUGBSH LWTA < --
19 AL U GBS H W TOA
20 AL TU@BSH WTQA
24 AL U BSH LWRAD
25 AL TU BS H LWRAD
29 AL U (BSH WNItRAD
30 AL TUGBSH W ItRAD
SgTab-T3  SWsigma 2% (~2wn2)
| d# DESCR PT1 QN
4 AL Ul BBSH ABTAA
5AL TUGSH ABTA
9 ALL Ul GBS H SWTAA
10 AL TUGBSH SWTA< --
14 AL Ul GBS A LWTQA
15AL TUBSH LWTA< --
19 AL U GBS H W TOA
20 AL TUGBSH W TAA
24 AL Ul BSH LWRAD
25 AL TUGBSH LWRAD
29 AL UTr GBS AL W tRAD

30 AL TUGBSH WItRAD

LWsi gma 2% (~5wnR) Htw
AG  SITRV Good#
-0.027 0. 062 87984
-0. 017 0.044 87984
-8.971 25. 136 123995
> -5, 582 16. 167 123995
-4. 046 7. 686 123995
> -4, 379 8. 502 123995
-1. 406 3.182 123993
-1. 587 2.414 123993
-0.199 2. 415 123992
-0. 272 2.272 123992
-0.136 0. 808 123993
-0.181 0.726 123993
LWsi gna 1% (~2. 5Swn2)
AG  SIDERV Good#
-0. 027 0. 062 87896
-0.012 0.034 87896
-8.980 25.173 123892
> -4, 017 10. 572 123892
-4.021 7.588 123892
> -3.563 7.375 123892
-1. 396 3. 156 123891
-1. 255 2.531 123891
-0. 189 2. 384 123889
-0.034 2.301 123889
-0.134 0. 803 123891
-0.116 0. 792 123891

HtwW

1% (~0. 2wm 2sr)

Case 1

1% (~0. 2wm 2sr)

Case 3



How di fferent were the cloud adjustnents?

Qrvercast d oud Paraneter Adjustnents

S gTab-T1

| O#

325 OLC
326 OLC
327 OLC
328 OLC
329 O/LC
330 OLC

S gTab-T3

| d#

325 O/C
326 O/LC
327 OLC
328 O/LC
329 O/C
330 O/LC

DESCR PTI ON

ARG A.DTAU
ADJUST A.DTAU
ARG a.ormw
ADIUST a.ormwe
ARG A.OFRAC
ADIUST A.OFRAC
CESCR PTT QN

ARG A.DTAU
ADJUST A.DTAU
ARG A.DrmP
ADJUST a.ormwe
ARG A.CFRAC
ADJUST A.OFRAC

AG

7. 860
-0. 897
264. 055
-1. 879
99. 691
-0. 008

AG

7. 848
-1. 158
264. 094
-3.427
99. 690
-0.012

7. 657
1. 966
20. 162
3.172
0. 907
0. 015

7.659
4. 644
20. 158
4. 349
0. 907
0. 020

Goodt
51215
51215
51215
51215
51215
51215

Good#
51113
51113
51113
51113
51113
51113

Case 1

Case 3



